Knowledge of factors associated with the detection of cutaneous malignant melanomas and reasons for delay in diagnosis are essential for the improvement of secondary prevention of cutaneous melanoma. For this reason, the extent and consequence of patient and professional delay in diagnosis and treatment was investigated in 233 patients with histologically proven primary cutaneous melanomas seen at
Introduction
In many epidemiological studies an increasing incidence of cutaneous melanoma associated with a rising mortality rate has been described for Caucasian populations over recent decades. [1] [2] [3] The most important prognostic factor for the individual patient is the tumour thickness according to Breslow 4 of the primary melanoma. Whereas most patients with thin melanomas (, 0.75 mm) have a highly favourable prognosis, the opposite is true for patients with a greater tumour thickness. 5, 6 Since there are as yet no general screening programmes for melanoma in place, efforts have to be focused on public education about primary prevention (e.g. by reduction of sun exposure) and secondary prevention by improving the early detection of melanoma. Previous investigations have suggested that despite the occurrence of melanomas in often visible sites, the main factor in delayed diagnosis is a lack of attention concerning a new or changing pigmented lesion during professional or self examination.
In the present study, the extent of delay in the diagnosis and treatment of cutaneous melanoma and the consequences of such a delay and the associated factors were assessed in patients with newly diagnosed cutaneous melanomas.
Patients and methods
Between January 1999 and January 2001, 233 patients (124 women and 109 men; mean age 55 years, median age 56 years; range 20-88 years) with histologically proven primary cutaneous melanomas diagnosed and treated at the Department of Dermatology and Allergology, Ludwig-Maximilians-Univer-sity in Munich, Germany, were interviewed with the help of a standardized questionnaire. Nearly all patients were interviewed within 3 months of diagnosis. All patients knew that they had a melanoma at the time of the interview. The investigations were conducted by two specially trained dermatologists in an identical manner. A detailed questionnaire was used for each interview that included patients' demographic data, basic characteristics, melanomaassociated symptoms, the site and histopathological features of the cutaneous melanoma, time intervals, and reasons for delay in diagnosis. Patients were asked in detail about when they first noticed a change in a pre-existing pigmented lesion or became aware of a new pigmented lesion. Information about tumour characteristics noticed by the patient included an increase in diameter or elevation, changes in colour or shape, itching, bleeding and ulceration of the pigmented lesion. Patient-associated delay in diagnosis was defined as the interval in months between the patient's initial observation and the first professional consultation. Professional delay was defined as the interval in months between the first professional consultation and definite surgical treatment with histopathological diagnosis. Data concerning sun behaviour and knowledge about cutaneous melanoma were also collected.
Data were coded and analysed using the statistical software package SAS, version 6.12. For descriptive statistical analysis, frequencies as well as the mean, median, minimum and maximum were calculated. The Mann-Whitney U-test or the ÷ 2 test were used to investigate associations between tumour thickness or tumour thickness groups and site, histopathological features of cutaneous melanomas, melanoma-associated symptoms and delay in diagnosis. A P value , 0.05 was taken to indicate a significant difference.
Results
The mean age of all 233 patients (109 men, 124 women) was 54.5 years (median 55.7 years). The majority of patients presented with superficial spreading melanoma (56.7%), followed in decreasing frequency by nodular melanoma (17.2%), 'unspecified' melanoma (10.7%) (which included melanomas arising in association with naevi or Spitz naevi-like melanomas), melanoma in situ (6.9%), acral lentiginous melanoma (4.7%) and lentigo maligna melanoma (3.9%) ( Table 1) . Histopathological examination revealed that 42.1% of our patients had a tumour thickness < 0.75 mm, 26.6% presented with a tumour thickness . 0.75-1.5 mm, 12.0% with . 1.5-3.0 mm and 12.5% with . 3.0 mm. The mean tumour thickness was 1.5 mm (median 0.8 mm). The trunk was the most common tumour site (43.3%), followed by the legs and feet (32.6%), arms (13.7%), and head and neck (10.3%) ( Table 1) .
The majority of patients (40.3%) reported that they themselves first recognized the melanoma (Table 2 ). Other people who first called attention to the skin tumour were family members (30.8%), dermatologists (7.4%), other physicians (7.2%), general practitioners (6.4%), friends (5.1%), service professionals (e.g. nurses) (1.7%) and others (e.g. hairdressers) (1.3%). Multiple responses were possible ( Table 2) . The predominant clinical signs observed by the patients in the pigmented lesions were an increase in size (59.7%), a change in colour (48.9%) and an increase in thickness (21.9%) ( Table 3) . Itching (18.9%), bleeding (17.2%) and a change in shape (16.7%) were recognized less often. Again, multiple responses were possible. It should be noted that 16.7% of the patients did not recognize any symptoms or changing features (Table 3) .
When asked for the source of knowledge about cutaneous melanoma, most patients mentioned television and magazines (67.4%) ( Table 4 ). Other sources of knowledge were information from friends (16.7%), school/education (12.4%) and physicians (10.7%). However, at least 16.7% of our patients did not know anything about melanoma before their tumours were diagnosed (Table 4) . Women were slightly more aware of the existence of cutaneous melanoma than men (87.1% versus 78.9%), but this difference was not significant (P ¼ 0.094). There was an inverse relationship between the extent of previous knowledge about melanoma and tumour thickness (Figure 1 ). Patients with knowledge about melanoma presented with a median tumour thickness of 0.7 mm, whereas patients without knowledge had a median tumour thickness of 2.1 mm. This difference was significant using the MannWhitney U-test (P , 0.0001). Knowledge about melanoma was associated with the educational status of patients. More than 90% of our patients with a high or medium educational status (at least high school examination or equivalent) had knowledge about melanoma, and less than 10% had no knowledge about melanoma (P , 0.001). In contrast, only 71% of patients with low educational status were knowledgeable about melanoma.
According to the patients' responses to our questions, frequent sunbathing and many sunburns were not associated with a greater tumour thickness (P values of 0.140 and 0.828, respectively, using ÷ 2 tests for assessment of significance between patients with tumour thickness < 0.75 mm and those with tumour thickness . 0.75 mm). However, in patients with fairer skin types there was a tendency to develop melanomas with increased tumour thickness that was non-significant using the ÷ 2 test (P ¼ 0.074): 27.0% of patients with skin types I and II developed melanomas with a tumour thickness . 1.5 mm, whereas only 14.6% of patients with skin types III and IV presented with melanomas . 1.5 mm.
Medical attention was sought within 1 month of noticing the appearance of a new lesion or the onset of changes in a pre-existing lesion in 15.5% of our patients (Table 5 ). Amongst those who waited before seeking medical attention, 16.7% delayed for up to 3 months, 14.6% for up to 6 months, 11.6% for up to 12 months and 29.2% waited more than 12 months (Table 5) . However, longer periods of patient delay were not associated with greater tumour thickness. Only in patients with a very high tumour thickness did the periods of delay tend to be prolonged.
The majority of patients asked the reasons for delay mentioned that they first thought that the Table 6 ; multiple responses were possible). A smaller group of patients did not delay the consultation of a physician (12.0%), 9.9% of patients were afraid of the physician's diagnosis, 8.1% of patients could not detect their lesions themselves because of its anatomical site, and 6.9% mentioned that they were too busy to consult a physician. In 3% of patients the reasons for delay remained unclear (Table 6 ).
In 74.7% of consultations no professional delay occurred before excision of the pigmented lesion (Table 7 ). In 11.6% of patients the delay was less than 3 months, in 3.9% the delay was between 3 and 6 months, and in 4.7% between 6 and 12 months elapsed before the excision was performed. In another 5.2% of patients the professional delay was more than 12 months (Table 7) . However, prolonged periods of professional delay were not associated with higher tumour thickness.
Discussion
According to previous studies, white persons with fairer skin types are known to have an increased risk for the development of cutaneous melanoma. 7, 8 This is in part in accordance with our data, since we found higher tumour thickness in patients with skin types I and II. However, in our patient population there was no association between a high frequency of sunbathing and increased tumour thickness, nor between an increased number of sunburns and increased tumour thickness. This may reflect a lower awareness of sun exposure and light sunburns very often occurring during outside activities such as garden work. For this reason, primary prevention campaigns may in part fail to reduce the risk for development of melanoma. Therefore it has been suggested in other studies that the focus should be on secondary prevention, which does not reduce melanoma incidence but which can reduce melanoma-associated mortality. 9, 10 This, indeed, seems to be necessary, since in our study 29.2% of patients waited more than 1 year before they consulted a physician for a self-observed change in a pigmented lesion.
In recent years, a few studies have investigated delays in the diagnosis of cutaneous melanoma and the associated reasons. 8, [11] [12] [13] [14] [15] [16] In the studies of Richard et al. 15, 16 the role of patients and of physicians were elucidated separately. Whereas Temoshok et al. 11 found a significant and positive correlation between patient delay and tumour thickness (and Clark's level of invasion), this was not the case in several other investigations. 8, 14, 15, 17 Also in our study, data did not indicate an association between the period of delay and tumour thickness. This may in part be explained by the biological behaviour of the majority of melanomas, which are of the superficial spreading type and often show a slow horizontal growth pattern.
There was no professional delay in deciding to excise the pigmented lesion in 74.4% of our patients, which means surgical treatment was delayed (. 1 month elapsed before treatment) in 25.6%. This rate is slightly higher than those reported by other groups, who found professional delays in 12-21% of consultations. 13, 14 Although physicians' responsibility accounts for only a small part of total delay, systematic skin examination and improved training of physicians, especially of non-dermatologists, is recommended for the improvement of melanoma detection. Hennrikus et al. 18 investigated the relationship between prevalence of melanoma symptoms and 19 found an association between awareness of skin changes and a reduced tumour thickness, whereas they were not able to clearly indicate a relationship between knowledge about melanoma and patient-related delay. This is in accordance with our data, which clearly indicate an inverse relationship between the level of knowledge about melanoma and tumour thickness. Patients with knowledge about melanoma were younger (median age 54 years) than those without knowledge about melanoma (median age 64 years). Moreover, in our investigation, a correlation between low degree of general education and higher tumour thickness became obvious. Similar results were recently reported by Richard et al., 15 who also observed prolonged periods of patient delay in lower-educated individuals in a prospective survey. Although acquisition of data mainly depended on the memory of patients and, therefore, a recall bias cannot be totally excluded, significant information was found in the present study that will help to define further education programmes. These programmes should especially focus on groups with increased melanoma risk, for example on individuals with fair skin types, older persons and persons with lower educational levels. Since the major component of total delay can be attributed to late patient recognition of a clinical change in a pigmented lesion, public education campaigns should emphasize the early signs of melanoma and the necessity of prompt surgical treatment resulting in a cure in the majority of patients with thin melanomas. In addition, professional programmes should focus on nondermatologists and emphasize the importance of skin surveillance for detection of suspicious pigmented lesions as well as prompt referral of patients to a dermatologist for further diagnostic steps and excision of suspicious lesions.
